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Abstract 


ttjrcnw-To assess the contribution of passive 
exposure to tobacco smoke to the development of 
middle ear aaderpressure and effusion. 

DcrifTt—Cross sectional observational study. 
Setting—One third of the primary schools in 
Edinburgh. 

Subjects—192 Children aged to 7« were 
examined, and satisfactory tymptnogramt were 
obtained in 172. Results of assay of salivary cotinine 
c onc entrat i o ns were available for 770 children, and 
satisfactory tympanograms were available for 736 of 
these. 


End poms —Correlation of the preva l ence of 
middle car underpressure and effusion with concen¬ 
trations of the starker of nicotine, cotinine, in the 
saliva of the children. 

Measurements and main resaJts—Middle ear 
pressure and compliance were measured in both can 
by impedance tympanometry. Salivary cotinine 
concentrations were assayed by gas-liquid chrotnat- 


ography.CotinindlSbnc emrs tinfnt i ncre ated wkht 


'l*Oto"J-27y. After adjustment for the sex of the child 
and housing tenure the odds ratio for a doubling of 
the coriaine concentration was 1*13 (LOO to 1*28 )j 
Conclusions— The results of this ttndy i 



MSded'to^thclu^afTvcognbedluizards*; 


Introduction 

Middle ear effusion (glue ear) is the commonest 
reason for admitting young children for an operation,' 
but little is known about its cause. 1 Case-comroQ 
gudies of children admitted for imeraoo of a g ro mm e y 
have riwwn an increased risk associated with me 
presence of smokers in the household/’ pnrticulatfyln) 
duldren ^whd had been exposed to high levels of 
tobacco smoke * Criteria for referral and admission for 
middle ear effusion seem to be determined substantially 
by the “health culture* 1 of the family* and by local 
dinicaJ practice, which may in turn be affected by the 
availability of services/ Thus the interpretation of 
studies based on patients in hospital is complicated by 
selection bias, which may result m either a spurious 
relation with parental smoking or an underestimate of a 
true effect* 

Five studies of children m the general population 
have reported on the association between saddle car 
effusion and passive exposure to aaoke.*^Only 
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Iversen tt a/ found a significant association, and their 
results suggested that the risk associated with passive 
snokmg increased with ap. 1 If ^is so^yit 

wmbased on^iikfren aged less 

Both middle car effusion and exposure to tobacco 
smoke can be measured objectively. Since its introduc¬ 
tion some 20 yean ago 11 impedance tympanometry has 
been widely used as a diagnostic and screening tool in 
young children, and iu relation to fluid in the middle 
ear has been validated in patients attending for myrin¬ 
gotomy.* D Cotinine, an important metabolite of nico¬ 
tine, is the most suitable marker to measure passive 
exposure to tobacco smoke. It is specific, has a half life 
of about 20 hours, and can be assayed in concentrations 
as low as 0*57 nmol/1 (0-1 ng/ml) by gas-liquid chroma¬ 
tography. 1 * Salivary concentrations of cotinine are 
roughly in proportion to those in blood and hive been 
used to measure exposure to environmental tobacco 
smoke in adults' 7 “ and adolescents."* 

We investigated the relation between exposure to 
smoke and middle ear disease in a sample population of 
7 year old schoolchildren who were participating in a 
survey of the effects of the home environment on 
respiratory health.*’ 1 


Subjects and methods 

A sample of one in three primary schools in 
Edinburgh was chosen at random, and the parents of 
all children in the third primary class (aged 6 Vj- 7VS 
years in September 1986) were contacted by postal 
questionnaire. This asked about respiratory symptoms 
and housing conditions relating to the child; more 
details are reported elsewhere. 11 The current or latest 
occupation of the head of the household was coded to a 
social class according to the registrar general's classifi¬ 
cation of occupations* Written parental consent to 
clinical tests was requested, and ethical iapproval for 
the study was obtained from Lothian Health Board and 
Lothian Regional Council’s education department. 

Clinical tests were performed at the schools during 
January to June under the supervision of DPS. Middle 
ear pressure and compliance, the volume of the ear 
canal, and the relative gradient of the tympanometric 
curve were measured in both ears with a Microlab 
Earscan configured for impedance measurements 
(Micro Audiometries, Florida, United States). This 
uses a probe tone of 226 Hz at 85 db and sweeps from 
200 to -312 daPa at 100 daPa/s. The children were 
asked to swallow a sip of water immediately before the 
measurement was made to ensure that patent eustachian 
tubes would be ventilated. Table 1 shows the types of 
tympanograms, defined on the basis of the modification 
of Jerger's original classification” that was proposed 
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and validated by FielUu-NikoUjsen.' To characterise 
each child the rympanograrn obtained oo examination 
of the more abnormal ear was used in the analysis. 

The children were asked to collect saliva in their 
mouths and to spit into a dean plastic container. A 
sample of at least 1 ml was frozen within eight hours 
after collection for assay of coiinine concentration by 
gas-liquid chromatography.** Statistical analyses were 
performed by the statistical analysis system (SAS)>* * 
and logistic r e g re s sion models were fined by the 
generalised linear interactive modelling system 
(GLIM).** Tern for trend with one degree of freedom 
used the procedure proposed by MameF 1 and 
implemented for stratified tabulations m the FREQ 
procedure in SAS.* 5 


Results 

The p ar ents of 1095 children were sent a question* 
seize, and 941 (16%) consented to their child being 
examined clinically. Twenty of these children left 
school before the survey was carried out, and a further 
20 were induded in pilot studies. Of the remaining 901 
eligible children, 892 (99%) were examined, and 
satisfactory tympanograms were obtained for one or 
both ears in 872. In 23 children results were obtained 
far only one ear, but these were in dude d in the 
analysis. 

Table II shows the relation b e t ween findings on 
tympanometry and the sex of the child, social class, 
housing tenure, and number of smokers in the house¬ 
hold. There was no significant difference in middle ear 
pressure with sex or social class (when this was 
known), but the prevalence of middle ear effusion 
(type B tympanogram) was higher in girH and among 
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children of unknown social class. There was a signjfi?) 
cam trend towards abnormal Symp an o gr ams |n) 
tbe efafldren whost pfaents . w cr c amours, and theL 
prevalence of.tffusionTncreaied wiA 
smokers m tbehousHfeirt (r for vend m propegtions 
■*4*15, df»], p<0*05).‘ There »*as a similar trend, 
which was of borderline significance (p* 0-051), 
associated with rented housing. 

The results of the salivary coiinine assay were 
available for 770 children (405 from non-smoking 
households, 24] from households with one smoker, 
and 124 from households with two or more smokers). 
Table III shows the distributions of salivary* coiinine 
concentrations in these three groups. A total of 109 
(27%) children from households with no smokers 
had concentrations below the limit of the assay 
(0 57 nmol/1), whereas only one child from a house¬ 
hold with one or more smokers had no detectable 
salivary coiinine. Six children, five of them from 
households with only one smoker, had concentrations 
>82 nmol/1, a suggested cut off point to distinguish 
be t w een smoking and non-smoking adults and 
adolescents. 1 ** These values were 93*1, 97*1, 106 2, 
119 3,144*8, and 205*0 nrool/L 

Table IV shows the relation between coiinine concen¬ 
trations, sex of the children, and housing tenure within 
groups with similar numbers of smokers in the home. 
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In view of the skewed nature of the distributions for 
cotinine concentrations the table gives geometric mean 
values. For logarithmic transformation undetectable 
concentrations were treated as 0*28 nmol/1. Female sex 
and rented housing were independently and consis¬ 
tent!)' associated with higher cotinine concentrations 
given the same number of smokers in the household. 
These effects were apparent even in non-smoking 
households, and the difference with sex was particularly 
pronounced among children from rented homes. 

Satisfactory tympanograms were obtained for 736 of 
the 770 children for whom we had data on salivary 
cotinine concentrations. When cotinine concentrations 
were grouped in fifths of the distribution there was 
a highly significant trend towards more abnormal 
tympanograms in the children with higher concemra- 
boos (table II). In view of the assoriationt between 
cotinine concentrations and sex of the child and 
housing tenure and the modest effect of these factors 
oo the prevalence of middle ear effusion the relation 
between salivary cotinine concentrations and abnormal 
tympaDograms was analysed further by multiple logis¬ 
tic regression. Pr es enc e or absence of effusion (type B 
tympanogram) was treated as a dichotomous outcome 
variable. To investigate the form of the dose-response 
relation in more detail the data on cotinine concentra¬ 
tions were fined as a continuous explanatory variable. 
The logarithm of the cotinine concentration was found 
to give the best fit, its relation to the prevalence of type 
B tympanograms being dose to linear on a logarithmic 
scale ft* for inclusion of quadratic tenn-0 0000, df* 
1 ). 

In single factor models the odds ratio for female sex 
was 1*53 (95% confidence interval 0*92 to 1*98), and 
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Abstract 

Objective—To investigate the rclaboa between 
mortality and treated systolic and diastolic blood 
pressures. 

Oexifn —Randomised double blind placebo cob- 
troOed trial. Mortality in tbe two treatment groups 
was rzazniiied in thirds of treated systolic and 
diastolic Mood pressures. 

Pcnenu—339 And 352 patients allocated to 
placebo and active treatment, res p ect i vely. Tbe 
groups were similar at randomisation in sex ratio 
(70% women), mean age (71*5 years), blood pressure 
(182/101 mm Hg), and proportion of patients with 
cardiovascular complications (35%). 

Measurements and main results —la tbe placebo 
group foul mortality rose with increasing systolic 
pressure whereas it bad a U shaped relaboa with 
diastolic pressure, tbe total lowest mortality being in 
patients in tbe middle third of tbe distribution of 
diastolic pressure. In tbe group gives active treat¬ 
ment total mortality showed a U shaped relation with 
systolic pressure and an inverse association with 
treated diastolic pressure. In both gro u ps cardio¬ 
vascular and Don-cardiovascular mortality followed 
tbe same trends as total mortality. Tbe increased 
mortality ia tbe lowest thirds of p res sur e was not 
associated with an increased proportion of patients 
with cardiovascular complications at randomisation 
or with a fab ia diastolic pressure exceeding the 
median fab in pressure in each group, la contrast, 
patients m the lowest thirds of pr essui e showed 
greater decreases in body weight and haemoglobin 
concentration than those la the middle and upper 
thirds of pressure. 


Conclusions —In patients taking active treatment 
total mortality was increased in the lowest thirds of 
treated systolic and diastolic blood pressures. This 
increased mortality is not necessarily explained by 
an exaggerated reduction in pressure induced by 
drugs as for diastolic pressure a U shaped relation 
also existed during treatment with placebo. In addi¬ 
tion, patients in tbe lowest thirds of systolic and 
diastolic pressures were characterised by decreases 
m body weight and haemoglobin concentration, 
and tbe patients in the lowest thirds of diastolic 
pressure taking active treatment also by an increased 
acm-cardiovascular mortality, suggesting some 
deterioration of general health. 


Xntroductkm 

Several large studies of hypertension have recently 
been reviewed. 17 Tbe observation in these studies of ■ 
J shaped relation b e t w een the risk of myocardial 
infarction and treated blood pressure** has led to the 
suggestion that a reduction of pressure induced by 
drugs might cause as well as prevent myocardial 
ischaemia. 1 *" None of the studies was placebo con¬ 
trolled, and other large hypertension-mortality inter¬ 
vention trials have either not confirmed 1 ’’* or not 
reported » »[his J shaped relation. In the international 
prospective primary prevention study in hypertension 
all patients received active drugs but patients with 
oven ischaemic heart disease were excluded 44 ; there 
was no evidence for a J curve, in contrast, Coopt and 
Warrroder found that total mortality and deaths from 
myocardial infarction showed a J shaped relation with 
the diastolic pressure aruined is elderly patients with 
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